1 710 




121 



106 



Fig. 1 



r-l TRANSDUCER 
106 



TRANSDUCER 
106 



TRANSDUCER 
106 



215 



MUX 



109 



212 



218 



DATA 



(TO REST OF 
DRILL STRING) 



203 



/ 

CLOCK 206 
POWER (V+)^ 209 
POWER (GND)^ 



Fig. 2 



2/10 




400 

212 



DATA 





A/D 

412 




FPGA 

415 




FLASH MEMORY 

418 









203 



\ 

CLOCK 

206 

\ 

209 POWER (V+) 
POWER (GND) 





CLOCK 




406 





DC/DC 
409 




BATTERIES 

403 









Fig. 4 



3/10 

518 




Fig. 5 



600 



603 



TRANSDUCER 

503 



TRANSDUCER 

503 



TRANSDUCER 
503 



FILTERS 



521 



606 



MUXES 



509 



POWER (V+) 



206 



POWER (GND) 



Fig. 6 



609 



212 



DATA / 
(TO REST OF 
/ DRILL STRING) 



CLOCK 
203^ 



209 



POWER & TIMING CKT 



CLOCK 
406 



DC/DC 
409 



BATTERIES 

403 



515 




518 



700b 




5/10 



715 




818 



6/10 



800 



803, 




803 



Fig. 8 



900 



A TRANSDUCER 

803 



TRANSDUCER 

803 



W TRANSDUCER 
803 



903 



906 



FILTERS 



821 



MUX 



809 



206 



POWER (V+) 



POWER (GND) 



909 



TRANSMISSION 
CIRCUIT 

824 



212 

/ 
DATA 
(TO REST OF 
DRILL STRING) 



CLOCK 

203 



1 



Fig. 9 



\ 



209 



POWER & TIMING CKT 



CLOCK 
406 



DC/DC 

409 



BATTERIES 
403 



815 



7/10 



TRANSMISSION 
CIRCUITRY 



1018 



A/D 
1003 



MICRO 
CONTROLLER 

1006 



DIGITAL 
MODEM 

1009 



LINEAR 
REGULATOR 
1015 



206 



209 



^ POWER (V+) 
POWER (GND) 





ANALOG 






SWITCH 






1012 





824 



Fig. 10 



DATA 
. (TO REST OF 
DRILL STRING) 





8/10 




Fig. 1 1 



9/10 



1300-^ 




Fig. 13A 




Fig. 13B Fig. 13C 



1409 




Fig. 14A Fig. 14B 



10/10 




Fig. 15 



